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Um	 data	 warehouse,	 mais	 que	 um	 conceito,	 é	 um	 sistema	 concebido	 para	
armazenar	a	informação	relacionada	com	as	atividades	de	uma	organização	de	forma	
consolidada	e	que	sirva	de	ponto	único	para	toda	e	qualquer	relatório	ou	análise	que	
possa	 ser	 efetuada.	 Este	 sistema	 possibilita	 a	 análise	 de	 grandes	 volumes	 de	
informação	 que	 tipicamente	 têm	 origem	 nos	 sistemas	 transacionais	 de	 uma	
organização	 (OLTP	 –	 Online	 Transaction	 Processing).	 Este	 conceito	 surgiu	 da	
necessidade	 de	 integrar	 dados	 corporativos	 espalhados	 pelos	 vários	 servidores	
aplicacionais	que	uma	organização	possa	ter,	para	que	fosse	possível	tornar	os	dados	
acessíveis	 a	 todos	 os	 utilizadores	 que	 necessitam	 de	 consumir	 informação	 e	 tomar	
decisões	com	base	nela.	
Com	o	surgimento	de	cada	vez	mais	dados,	surgiu	também	a	necessidade	de	os	
analisar.	 No	 entanto	 os	 sistemas	 de	 data	 warehouse	 atuais	 não	 têm	 a	 capacidade	
suficiente	 para	 o	 tratamento	 da	 quantidade	 enorme	 de	 dados	 que	 atualmente	 é	
produzida	e	que	necessita	de	ser	tratada	e	analisada.	
Surge	 então	 o	 conceito	 de	 cloud	 computing.	 Cloud	 computing	 é	 um	modelo	
que	 permite	 o	 acesso	 ubíquo	 e	 a	 pedido,	 através	 da	 Internet,	 a	 um	 conjunto	 de	
recursos	 de	 computação	 partilhados	 ou	 não	 (tais	 como	 redes,	 servidores	 ou	
armazenamento)	 que	 podem	 ser	 rapidamente	 aprovisionados	 ou	 libertados	 apenas	
com	um	simples	pedido	e	sem	intervenção	humana	para	disponibilizar/libertar.	Neste	




eleva	 a	 forma	 como	 os	 sistemas	 tradicionais	 de	 data	 warehouse	 são	 definidos	 ao	
permitir	 que	 as	 suas	 fontes	 possam	 estar	 localizada	 em	 qualquer	 lugar	 desde	 que	
acessível	 pela	 Internet,	 tirando	 também	partido	do	 grande	poder	 computacional	 de	
uma	 infraestrutura	 na	 nuvem.	 Apesar	 das	 vantagens	 reconhecidas,	 há	 ainda	 alguns	




as	 estudadas	 e	 alvo	 de	 testes.	 Foi	 feita	 uma	 avaliação	 com	 base	 em	 critérios	 da	





















A	 data	warehouse,	 rather	 than	 a	 concept,	 is	 a	 system	designed	 to	 store	 the	
information	related	to	the	activities	of	an	organization	in	a	consolidated	way	and	that	
serves	as	a	single	point	of	truth	for	any	report	or	analysis	that	can	be	carried	out.	 It	
enables	 the	 analysis	 of	 large	 amounts	 of	 information	 that	 typically	 comes	 from	 the	
organization's	 transactional	 systems	 (OLTP).	 This	 concept	 arose	 from	 the	 need	 to	
integrate	 corporate	 data	 across	 multiple	 application	 servers	 that	 an	 organization	
might	have,	so	that	it	would	be	possible	to	make	data	accessible	to	all	users	who	need	
to	consume	information	and	make	decisions	based	on	it.	
With	 the	appearance	of	more	and	more	data,	 there	has	also	been	a	need	 to	





resources	 (such	as	networks,	 servers,	or	 storage)	 that	 can	be	quickly	provisioned	or	
released	only	with	a	simple	request	and	without	human	intervention	to	get	it	done.	In	
this	model,	 the	 features	 are	 almost	 unlimited	 and	 in	working	 together	 they	 bring	 a	
very	high	computing	power	that	can	and	should	be	used	for	the	most	varied	purposes.	
From	 the	 combination	 of	 both	 these	 concepts,	 emerges	 the	 cloud	 data	
warehouse.	 It	 elevates	 the	way	 traditional	 data	 warehouse	 systems	 are	 defined	 by	
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queries	 over	 it.	Many	 companies	 use	 data	 warehouses	 to	 compile	 regular	 financial	
reports	or	business	metric	analyses.		
The	 success	 of	 the	 implementation	 depends	 on	 the	 existence	 of	 a	 service-
oriented	 strategy	 at	 the	 organization	 level,	 which	 would	 provide	 the	 necessary	
infrastructure	for	the	Cloud	implementation.	Without	SOA	and	BPM,	integration	of	a	
Data	Warehousing	 solution	 based	 on	 Cloud	 Computing	 serves	 no	 financial	 purpose,	
involving	 high	 costs	 for	 the	 present	 systems	 reengineering.	 Also,	 in	 order	 to	 be	















Cloud	 Data	 Warehousing	 is	 a	 potential	 cost	 saver	 for	 big	 companies,	 and	
removing	 a	 cost	 barrier	 that	 have	held	data	warehousing	back	 from	 small	 and	mid-
sized	 businesses.	 Why	 a	 potential	 cost	 saver?	 Acquisition	 costs	 are	 lower	 because	
equipment	 is	 rented,	 companies	 only	 pay	 for	 what	 they	 use,	 maintenance	 and	





The	 growing	 interest	 in	 cloud-based	 data	 warehousing	 is	 driven	 by	 the	 high	
return	 on	 investment.	 Nonetheless,	 the	 adoption	 of	 cloud	 computing	 for	 data	
warehousing	 faces	 security	 challenges	 given	 the	 proprietary	 nature	 of	 the	 enclosed	
data.		
Moving	to	the	cloud	is	a	hard	decision	not	only	because	the	data	owners	like	to	









exchanging	 some	 tangible	 and/or	 intangible	 good	 or	 service	 and	 having	 its	 value	
accepted	 and	 rewarded	 by	 customers	 or	 clients,	 either	 inside	 the	 enterprise	 or	
collaborative	network	or	outside.”	 (Susana	Nicola,	Eduarda	Pinto	Ferreira,	 J.	 J.	Pinto	
Ferreira,	International	Journal	of	Information	Technology	&	Decision	Making	2012).	










putting	 the	 stress	 on	 the	 integration	 of	 a	 Cloud	 DW	 solution	 within	 organizations.	
More	 importantly,	 the	 opportunity	 of	 using	 a	 Cloud	 Data	 Warehouse	 solution	 is	
analyzed,	 in	 contrast	 of	 using	 a	 traditional	 DW	 solution.	 An	 important	 point	 is,	 to	








and	 accepted	 for	 publication	 at	 the	 KDIR.	 	 The	 published	 article	 titled,	 “Data	
Warehousing	 in	 the	 Cloud:	 Amazon	 Redshift	 vs	 Microsoft	 Azure	 SQL”,	 will	 be	
presented	 at	 the	 9th	 International	 Joint	 Conference	 on	 Knowledge	 Discovery,	
Knowledge	 Engineering	 and	 Knowledge	Management,	 held	 in	 Funchal	 in	 November	
2017.	
1.5 Document	structure	
This	 document	 has	 six	 chapters.	 In	 chapter	 2	 the	 concepts	 related	with	 this	
work	are	presented	and	described.	















Annex	 E	 presents	 the	 article	 accepted	 at	 2017	 KDIR	 9th	 International	 Joint	





Annex	 H	 has	 the	 Python	 script	 used	 for	 uploading	 files	 up	 into	 Amazon	 S3	
Storage.	
Annex	 I	 has	 the	 script	 used	 to	 load	 files	 into	 database	 tables	 in	 Amazon	
RedShift.	




















In	 this	 chapter	 we	 give	 a	 briefly	 definition	 of	 cloud	 computing	 and	 data	
warehouse.	A	data	warehouse	is	a	collection	of	data	from	multiple	data	sources	which	
are	nonvolatile,	 integrated,	 time	variant	and	 subject-oriented	 (Inmon,	2002).	 “Cloud	
computing	 is	 a	 type	 of	 Internet-based	 computing	 that	 provides	 shared	 computer	
processing	 resources	 and	 data	 to	 computers	 and	 other	 devices	 on	 demand.	 It	 is	 a	
model	 for	 enabling	 ubiquitous,	 on-demand	 access	 to	 a	 shared	 pool	 of	 configurable	
computing	 resources	 (e.g.,	 computer	 networks,	 servers,	 storage,	 applications	 and	
services),	which	 can	be	 rapidly	provisioned	and	 released	with	minimal	management	
effort.”	(Nirmala	et	al.,	2016).	
Nowadays,	companies	have	a	greater	collection	of	data	than	ever	before.	This	
includes	 a	 huge	 variety	 of	 sources,	 including	 cloud-based	 applications	 or	 even	
company	 datamarts.	 In	 order	 to	 make	 good	 decisions,	 get	 insights	 and	 achieve	 a	
competitive	advantage,	companies	need	to	have	their	data	properly	analyzed,	on	time.	
The	conventional	data	warehouse	architecture	is	widespread	in	a	large	number	
of	 companies	 working	 with	 large	 and	 diverse	 data	 sets	 but	 is	 a	 very	 closed	 and	
complex	model	 to	 response	with	 the	 agility	 that	 companies	 currently	 need.	 People	
who	make	analysis	need	to	wait	a	number	of	hours	or	even	days	for	data	to	flow	into	
























defends	 a	 bottom-up	 approach.	 The	 Inmon	 approach	 is	 the	 design	 approach	where	
the	DW,	 is	 the	centralized	container	 for	 the	entire	company.	 It	 is	built	by	defining	a	
normalized	 data	 model.	 	 The	 top-down	 	 approach	 	 defines	 	 the	 	 whole	 	 business		
model		for		all		the		data		to		be		used		in		the		company		at		its		first		step,		the		tables,		
data,	 	 and	 	 the	 	 relationships	 	among	 	 them	 (“Data	Warehousing	 Implementations,”	
n.d.).	Kimball	defends	 that	after	 the	most	 important	business	 indicators,	data	marts	
should	be	created	first	because	they	will	provide	a	refined	view	of	organizational	data.	
To	Bill	Inmon,	a	data	warehouse	system	is	a	centralized	repository	for	an	entire	
enterprise	 and	 it	 stores	 the	 atomic	 data	 at	 its	 lowest	 level	 of	 detail	 and	 after	 the	










It	 is	 subject-oriented	 because	 a	 data	 warehouse	 can	 be	 used	 to	 analyse	 a	
particular	 subject	 area.	 Time-variant	 because	 historical	 data	 is	 kept	 in	 the	 data	
warehouse.	Non-volatile	because	once	 the	data	 is	 in	 the	data	warehouse,	 it	will	not	













The	 Ralph	 Kimball	 approach	 of	 building	 a	 data	 warehouse	 starts	 with	 the	
identification	of	 the	 key	business	 processes	 and	questions	 that	 the	data	warehouse	
needs	 to	 answer.	 So,	 Kimball’s	 approach	 suggests	 the	 creation	 of	 multiple	 star-













These	 two	approaches	have	given	proves	of	 its	 capabilities	but	now	with	 the	




There	 is	 no	 definitive	 definition	 of	 cloud	 computing,	 but	 Kimball	 and	 Ross	
(2013)	propose	that	“Cloud	computing	 is	a	self-provisioning	and	on-demand	delivery	
of	 computing	 resources	 and	 applications	 over	 the	 Internet	 with	 a	 pay-as-you-go	
pricing	model”.		












• Broad	 network	 access:	 resources	 available	 over	 the	 network,	 supporting	
heterogeneous	client	platforms;	




• Metered	 usage:	 resource	 usage	 is	 monitored,	 measured	 and	 reported	
transparently	based	on	utilization.	
A	 cloud	 computing	 solution	 addresses	 three	 main	 areas	 of	 operation,	 see	





only	 possible	 due	 to	 virtualization	 technologies.	 This	 resources	 are	 available	
through	 virtual	machines	 provided	 by	 the	 provider	where	 the	 consumer	 can	
install	an	operating	system	and	any	other	applications.	The	consumer	does	not	
control	 the	 infrastructure	 that	 provides	 the	 service	 but	 has	 the	 power	 to	
manage	all	its	resources;	
• Platform	 as	 a	 service	 (PaaS):	 it	 is	 built	 on	 top	 of	 infrastructure	 layer	 and	 is	
made	by	the	operating	system	and	other	application	frameworks	such	as	Java	
or	.Net.	All	maintenance	of	the	platform	and	its	native	components	are	in	the	
responsibility	 of	 the	 provider	 but	 the	 consumer	 has	 full	 control	 of	 the	
applications	that	he	implements	on	the	platform.	 The	 main	 idea	 behind	 this	
model	is	to	enable	consumers	to	streamline	and	simplify	applications,	freeing	
them	 from	 the	 complexity	 of	 installing	 and	 configuring	 infrastructure	 and	
programming	environments;		
• Software	 as	 a	 service	 (SaaS):	 provides	 the	 users	 with	 a	 complete	 software	
application	 or	 the	 user	 interface	 to	 the	 application	 itself.	 The	 cloud	 service	
provider	 manages	 the	 underlying	 cloud	 infrastructure,	 including	 servers,	















Approach	 	 IaaS	 	 PaaS	 	 SaaS	
	       
Applications	 	 Applications	 	 Applications	 	 Applications	
Data	 	 Data	 	 Data	 	 Data	
Runtime	 	 Runtime	 	 Runtime	 	 Runtime	









Virtualization	 	 Virtualization	 	 Virtualization	 	 Virtualization	
Processing	 	 Processing	 	 Processing	 	 Processing	
Storage	 	 Storage	 	 Storage	 	 Storage	



















• User	 or	 consumer,	 is	 the	 one	 who	 uses	 the	 functionalities	 or	 resources	
provided	 by	 the	 cloud.	 It	 is	 the	 entity	 or	 organization	 that	 uses	 the	 cloud	
computing	 services,	 whether	 they	 are	 related	 with	 software,	 platform	 or	
infrastructure;		
• Provider,	 is	 the	 entity	 or	 organization	 responsible	 for	making	 cloud	 services	
available	 to	 consumers.	 The	 provider	 is	 also	 responsible	 for	 managing	 the	
necessary	infrastructure	which	supports	its	services.	
Although	these	actors	are	the	main	stakeholders	of	a	cloud	environment,	they	
don’t	 represent	 the	 total	 number	 of	 actors.	 As	 this	 concept	 grown,	 several	 entities	
have	 tried	 to	enter	 in	 this	business	by	offering	a	number	of	activities	 related	 to	 the	
provisioning	process	between	consumers	and	providers.	From	entities	auditing	cloud	
service	 implementations,	 to	 intermediaries	 and	 resellers	 that	 add	 functionality	 to	
existing	services,	or	even	organizations	that	provide	tools	for	service	implementation.		
2.2.2 Cloud	implementation	models	
The	 cloud	 implementation	 models	 are	 the	 different	 means	 by	 which	
consumers	access	cloud	services.	These	models	are	different	and	are	characterized	by	
the	target	audience	they	serve.	If	this	assumption	is	taken	into	account,	there	are	only	










Private	 clouds	 are	 typically	 used	 in	 the	 distribution	 of	 services	 in	 an	 internal	
organization	environment.	The	 infrastructure	 that	 supports	 the	private	cloud	can	be	
delegated	to	a	service	provided	and	stays	private	at	all,	it	has	not	to	be	acquired	and	
managed	by	the	private	cloud	users	themselves.	
When	 managed	 internally	 by	 users	 themselves,	 they	 have	 full	 control	 over	 the	






general	 public,	 typically	 via	 the	 Internet.	 The	 service	 provider	 is	 responsible	 for	 the	








NIST	 says	 that	 a	 community	 cloud	 is	 targeted	by	 a	 specific	 set	 of	 users	 from	
various	organizations	that	have	some	kind	of	common	interest.	It	also	mentions	that	
the	infrastructure	that	supports	a	community	cloud	can	belong	to	one	or	more	of	the	
involved	 organizations,	 by	 a	 service	 provider	 outside	 the	 community	 or	 by	 any	
combination	of	these.	
Regarding	 the	 hybrid	 cloud,	 NIST	 describes	 it	 as	 a	 composition	 of	 different	
types	of	cloud	mentioned	earlier	(private,	public	and	community).	The	various	clouds	







Cloud	 data	 warehousing	 was	 born	 from	 the	 convergence	 of	 three	 trends	 –	
huge	changes	 in	data	sources,	volume	and	complexity;	the	need	for	data	access	and	
analytics;	and	better	technology	that	increased	the	efficiency	of	data	access,	analytics	
and	 storage.	 Traditional	 data	 warehouse	 systems	 were	 not	 designed	 to	 handle	 the	
volume,	variety	and	complexity	of	today’s	data.		




takes	 responsibility	 for	 installing	 and	 maintaining	 the	 database,	 and	 application	
owners	 are	 charged	 according	 to	 their	 usage	 of	 the	 service.”	 (“Cloud	 database	 -	
Wikipedia,”	n.d.)	
Cloud	 data	warehousing	 is	 a	 cost-effective	way	 for	 organizations	 to	 use	 and	
take	 advantage	 high	 technology	without	 high	 upfront	 costs	 to	 purchase,	 install	 and	
configure	the	required	hardware,	software	and	infrastructure	(Talia,	2013).	
The	 various	 cloud	 data	 warehousing	 options	 are	 generally	 grouped	 into	 the	
following	three	categories	(Snowflake,	2016):	
• Traditional	 data	 warehouse	 software	 deployed	 on	 cloud	 infrastructure:	 this	
option	 is	 very	 similar	 to	 a	 conventional	 data	 warehouse,	 as	 it	 reuses	 the	
original	 code	 base.	 The	 IT	 expertise	 is	 still	 needed	 to	 build	 and	manage	 the	
















they	 use,	 when	 they	 use	 them.	 This	 option	 should	 scale	 up	 and	 down	 on	
demand.	
















The	 human	 resources	 knowledge	 of	 the	 new	 technology	 trends	 is	 also	 an	
important	 point	 to	 focus	 on,	 not	 only	 inside	 organization	 but	 also	 on	 outsourcing	
company	 in	 order	 to	 see	 if	 there	 are	 people	 with	 good	 knowledge	 in	 the	 chosen	
technology.	
About	security	issues,	one	of	the	concerns	of	who	is	moving	to	the	cloud,	the	








The	 provisioning	 of	 a	 data	 warehouse	 based	 in	 the	 cloud	 is	 also	 a	 problem	





















and	 the	 other	 two	 because	 are	 the	 newest	 when	 compared	 with	 solutions	 not	
analyzed.	














Gartner	 says	 “AWS	 is	 often	 considered	 the	 leading	 cloud	 data	 warehouse	
platform-as-a-service	provider”	(Gartner,	2016a).	
Recognized	 by	 Gartner	 as	 leader,	 Amazon	 Redshift	 is	 a	 fast,	 fully	 managed,	
petabyte-scale	data	warehouse	that	 it	makes	simple	and	cost-effective	to	analyze	all	
our	data	using	existing	business	intelligence	tools.		
Amazon	 Redshift	 engine	 is	 a	 SQL-compliant,	 massively	 parallel	 processing	
(MPP),	 query	 processing	 and	 database	 management	 system	 designed	 to	 support	











query	 references	 tables	 that	 are	 stored	 on	 the	 compute	 nodes,	 otherwise	 they	 run	














up	 to	 16TB	 to	 support	 a	 petabyte	 of	 data	 or	 more	 (“Data	 Warehouse	 System	
Architecture	-	Amazon	Redshift,”	n.d.).	
The	compute	node	is	partitioned	into	slices	and	each	of	it	is	allocated	a	portion	
of	 the	node’s	memory	and	disk	space,	where	 it	processes	a	portion	of	 the	workload	
assigned	 to	 the	 node	 –	 the	 leader	 node	 manages	 the	 distribution	 of	 data	 of	 the	
workload	to	the	slices	and	then	they	work	in	parallel	to	complete	the	operation	(“Data	
Warehouse	System	Architecture	-	Amazon	Redshift,”	n.d.).	



















It	 provides	 SaaS,	 PaaS	 and	 IaaS	 services	 and	 supports	 many	 different	
programming	languages,	tools	and	frameworks,	including	non-Microsoft	software.	
SQL	 Data	Warehouse	 is	 based	 on	 the	 SQL	 Server	 relational	 database	 engine	
and	integrates	with	the	tool	that	 its	users	may	be	familiar	with,	Management	Studio	






The	 Microsoft	 Azure	 SQL	 Data	 Warehouse	 is	 composed	 by	 a	 Control	 Node,	
Compute	nodes	and	Storage.	It	also	has	a	service	called	Data	Movement	Service	that	is	
responsible	 for	 the	 data	 movement	 between	 the	 nodes	 (“SQL	 Data	 Warehouse	 |	
Microsoft	Azure,”	n.d.).	In	Figure	5	is	presented	Microsoft	Azure	SQL	Data	Warehouse	
system	architecture.	
Similar	 to	 Amazon	 Redshift	 leader	 node,	 the	 control	 node	 manages	 and	
optimizes	 queries	 and	 is	 responsible	 for	 the	 coordination	 of	 all	 the	 data	movement	
and	 computation	 required	 to	 run	 parallel	 queries.	When	 a	 request	 is	made	 to	 SQL	











When	 data	 is	 added,	 it	 is	 distributed	 to	 the	 compute	 nodes	 and	 when	 the	 data	 is	
requested	these	nodes	are	the	workers	that	run	queries	in	parallel.	After	processing,	
they	 pass	 the	 results	 back	 to	 the	 control	 node	 so	 it	 can	 aggregate	 the	 results	 and	
return	the	final	result	(“SQL	Data	Warehouse	|	Microsoft	Azure,”	n.d.).	
All	 the	 data	 stored	 in	 Azure	 SQL	 Data	 Warehouse	 is	 stored	 in	 Azure	 Blob	
















Snowflake	 is	a	 fully	 relational	massively	parallel	processing	database	that	can	
take	advantage	of	a	cloud	 infrastructure	(“Snowflake	Reinvents	the	Data	Warehouse	
for	 the	 Cloud,”	 2014).	 It	 is	 an	 analytic	 data	 warehouse	 provided	 as	 software-as-a-
service	and	runs	completely	on	cloud	infrastructure.	All	components	of	snowflake	run	
in	 a	 public	 cloud	 infrastructure,	 currently	 exclusively	 in	 the	 Amazon	 Web	 Services	
(AWS).	 Snowflake	 cannot	 be	 run	 on	 private	 cloud	 infrastructures	 (on-premises	 or	
hosted).		
Snowflake	is	a	mixture	of	traditional	shared-disk	and	shared-nothing	database	
architectures.	 Like	 a	 shared-disk	 architecture,	 it	 uses	 a	 central	 data	 repository	 for	
persisted	data	that	 is	accessible	from	all	compute	nodes	 in	the	data	warehouse.	But	
similar	 to	 a	 shared-nothing	 architecture	 it	 processes	 queries	 using	 MPP	 compute	
clusters	where	each	node	of	 the	 cluster	 stores	 a	portion	of	 the	dataset	 locally.	 This	
feature	 offers	 the	 best	 of	 the	 two	 architectures,	 simplicity	 of	 the	 shared-disk	
architecture	with	data	store	and	management	and	the	performance	and	scale-out	of	












As	 referred	before,	 Snowflake	uses	AWS	 to	operate.	 The	database	 storage	 is	
also	 in	Amazon	Web	Services	S3	 (Simple	Storage	Service).	When	data	 is	 loaded	 into	
Snowflake,	 it	 reorganizes	 that	 data	 and	 stores	 it	 in	 the	 cloud	 storage.	 All	 aspects	
related	with	how	data	is	stored	in	S3	are	managed	by	Snowflake	–	“the	organization,	
file	 size,	 structure,	 compression,	 metadata,	 statistics,	 and	 other	 aspects	 of	 data	
storage”.	An	important	feature	is	that	the	data	stored	by	Snowflake	in	S3	is	not	visible	
or	 accessible	 by	 customers	 unless	 they	 are	 running	 SQL	 query	 operations	 using	
Snowflake	(“Key	Concepts	&	Architecture	—	Snowflake	Documentation,”	n.d.).		
Query	execution	 is	performed	 in	 the	query	processing	 layer	and	uses	“virtual	
warehouses”.	 This	 virtual	 warehouse	 is	 a	 “massively	 parallel	 processing	 compute	
cluster	 composed	 of	multiple	 compute	 nodes	 allocated	 by	 Snowflake	 from	Amazon	
EC2”.	 Each	 virtual	 warehouse	 does	 not	 share	 compute	 resources	with	 other	 virtual	
warehouses	 and	 as	 result	 they	 have	 no	 impact	 on	 the	 performance	 of	 the	 other	
compute	nodes	(“Key	Concepts	&	Architecture	—	Snowflake	Documentation,”	n.d.).	
The	cloud	services	layer	is	a	collection	of	services	used	to	coordinate	activities	
across	 Snowflake	 (Dageville	 et	 al.,	 2016).	 These	 services	 work	 together	 in	 order	 to	








architecture,	 including	 the	 cloud	 platform.	 To	 this	 end,	 Snowflake	 implements	 two-
factor	 authentication,	 (client-side)	 encrypted	 data	 import	 and	 export,	 secure	 data	
transfer	and	storage,	and	role-based	access	control	for	database	objects”	(Dageville	et	
al.,	2016).	
Snowflake	 keeps	 metadata	 for	 every	 individual	 table	 file.	 The	metadata	 not	

















with	 an	 architecture	 designed	 to	manage	 large-scale	 analytic	 data	 warehouses	 and	












The	 Greenplum	 architecture	 is	 composed	 by	 a	 Master,	 segments	 and	
interconnect	 components	 that	 work	 together	 to	 make	 up	 a	 Greenplum	 database	
system	(GPDB).	
The	 Greenplum	 database	 master	 is	 the	 entry	 to	 the	 GPDB,	 accepting	 client	
connections	and	queries,	and	distributing	work	to	the	segment	hosts.	The	connection	




that	 contain	 metadata	 about	 the	 GPDB	 itself.	 The	 user	 data	 only	 resides	 on	 the	




results	 returned	 by	 each	 segment	 host,	 and	 finally	 present	 the	 final	 results	 to	 the	











































Scale	up	to	 PetaByte	 PetaByte	 PetaByte	 PetaByte	




In-memory	capabilities	 Yes	 No	 No	 No	
Only	available	in	the	cloud	 Yes	 Yes	 Yes	 No	
















This	 chapter	 presents	 in	 detail	 the	 criteria	 that	 will	 support	 the	 decision	 of	
what	solution	will	be	target	of	the	described	test.	
4.1 How	to	evaluate	and	compare	
To	 evaluate	 and	 compare	 the	 selected	 solutions	 will	 be	 used	 the	 Gartner	
criteria	 defined	 on	 the	 “Gartner	 2016	 Magic	 Quadrant	 for	 Data	 Warehouse	 and	
Database	Management	Solutions	for	Analytics”	and	“Gartner	2016	Magic	Quadrant	for	




• Product/Service:	 This	 criterion	 relates	 to	 the	 product	 capability	 to	 support	 a	
data	 warehouse	 and	 its	 workloads.	 For	 a	 cloud-based	 solution,	 the	 existing	
capacity	 and	 the	 possibility	 of	 increasing	 the	 infrastructure	 is	 evaluated	 in	 a	
self-service	perspective.	(Gartner,	2016a)	(Gartner,	2016b);	
• Pricing:	 This	 criterion	 examines	 the	 price	 and	 pricing	 models	 of	 the	 DBMS.	
(Gartner,	2016a);	
Other	 Gartner’s	 review	 criteria	 like	 product	 viability,	 customer	 experience,	









































copy	 its	data	 into	 the	database.	 The	 source	database	 is	Microsoft	Adventure	Works	










router	 is	 connected	 to	 another	 router	 that	 is	 connected	 to	 the	 Internet.	 The	
connection	between	the	two	routers	is	made	by	an	Ethernet	connection	at	100	Mbps	

































in	 addition	 to	 financial	 information	 that	 is	 pulled	 from	 a	 separate	 data	 source.	
Adventure	 Works	 DW	 contains	 two	 subject	 areas,	 finance	 and	 sales.”	 (“Adventure	
Works	Sample	Data	Warehouse,”	n.d.)	


























































































The	 first	 test	 case	 scenario	 is	 to	 measure	 the	 elapsed	 time	 of	 the	 transfer	
process	 of	 the	 data	 files	 up	 into	 the	 cloud.	 The	 time	 will	 be	 measured	 using	












and	 corresponds	 to	 a	 load	 test	 to	 evaluate	 the	 performance	 of	 querying	 the	 data	
warehouse	 in	 the	 cloud	 and	 compare	 the	 elapsed	 time	 of	 the	 query	with	 the	 ones	
done	in	the	source	database,	see	Annex	L	to	look	at	the	queries.	For	the	consumption	













• Data	warehouse	 capacity,	 in	 order	 to	 evaluate	 if	 the	 solution	 is	 oriented	 for	
data	warehouse;	















Redshift	 Yes	 Yes	 Yes	 645,25	
Azure	SQL	Data	Warehouse	 Yes	 Yes	 Yes	 1	251,45	
Snowflake	 Yes	 No	 Yes	 1	301,44	












HP	Vertica	 Yes	 No	 Yes	 not	available	
IBM	dashDB	 Yes	 Yes	 Yes	 not	available	
Teradata	 Yes	 No	 Yes	 13	204,46	
Oracle	Cloud	 Yes	 Yes	 Yes	 3	473	




















Respondents	 were	 asked	 to	 tell	 which	 clouds	 they	 were	 using	 and	 whether	
they	were	 running	 applications	 in	 cloud,	 experimenting	with	 cloud,	 planning	 to	 use	
cloud,	or	had	no	plans	to	use	cloud.	The	respondents	are	mainly	from	North	America		
and	 from	 industries	 like	 Software,	 Tech	 Services,	 Telecom	 and	 Financial	 Services	
corresponding	to	1002	respondents.	










see	 that	 AWS	 is	 the	 number	 one	 adopted	 cloud	 solution	 for	 the	 most	 respondent	
users	of	the	2017	Rightscale	survey,	as	shown	in	Figure	11.	
































Among	 smaller	 organizations,	 AWS	 is	 still	 in	 first	 position	 despite	 a	 slight	






















Amazon	 Redshift	 is	 built	 around	 industry-standard	 SQL,	 with	 added	
functionality	 to	manage	 very	 large	 datasets	 and	 support	 high-performance	 analysis	
that	data.	Although	it	is	based	on	PostgreSQL,	there	are	some	unsupported	features,	






and	 certain	 constraints.	 The	 Amazon	 Redshift	 implementation	 of	 CREATE	 TABLE	
enables	 users	 to	 define	 the	 sort	 and	 distribution	 algorithms	 for	 tables	 to	 optimize	






Using	 INSERT,	 UPDATE,	 and	 DELETE	 the	 WITH	 is	 not	 supported.	 For	 the	
complete	list	of	unsupported	features,	data	types	and	functions,	our	suggestion	is	to	






































































In-Memory	 OLTP	 is	 a	 technology	 for	 optimizing	 performance	 of	 transaction	
processing,	 data	 ingestion,	 data	 load,	 and	 transient	 data	 scenarios.	 In-Memory	
support	 is	 available	on	RedShift	but	not	 in	Azure	SQL	Data	Warehouse	because	 it	 is	
only	 available	 for	 OLTP	workloads	 in	 SQL	 Server	 since	 version	 2014	 and	 Azure	 SQL	
Database.		
In	MapReduce	support	property,	both	databases	do	not	offer	an	API	for	user-
defined	 Map/Reduce	 methods.	 In	 case	 of	 RedShift,	 it	 is	 possible	 to	 combine	
MapReduce	 with	 RedShift	 by	 processing	 input	 data	 with	 MapReduce	 and	 import	
results	to	RedShift.	 In	case	of	Azure	SQL	Data	Warehouse,	Polybase	(barbkess,	2017)	
unifies	 data	 in	 relational	 data	 stores	with	 non-relational	 ones,	 combining	 data	 from	
both	 RDBMS	 and	 Hadoop	 so	 that	 users	 don’t	 need	 to	 understand	 HDFS	 or	
MapReduce.	
Redshift	 and	Azure	 SQL	Data	Warehouse	offer	many	 similar	 capabilities,	 so	 it	 is	
not	necessarily	a	matter	of	one	provider	being	better	or	worse	than	the	other.	 It	all	
depends	on	what	our	business	needs,	but	each	solution	has	pros	and	cons.	See	Table	5	














































• Using	 Redshift	 to	 scale	 our	 data	 warehouse	 we	 must	 increase	 both	 the	
compute	and	 storage	units.	With	Azure	 SQL	DW,	 compute	and	 storage	 is	



















































	 After	 the	 connection	 to	 the	 database,	 the	 tables	 that	 support	 the	 test	were	
















































The	 script	with	 all	 loads	 is	 in	 Annex	 I.	 The	 Table	 12	 shows	 the	 time	 of	 the	 loading	
process.	
Table	12	—	Elapsed	time	of	Loading	data	into	RedShift	table	
Table	Name	 Start	 End	 Elapsed	(sec)	
DimAccount	 2017-08-11	00:30:48.450859	 2017-08-11	00:30:50.814802	 2.363943	
DimCurrency	 2017-08-11	00:33:06.978451	 2017-08-11	00:33:08.993621	 2.01517	
DimCustomer	 2017-08-11	00:34:29.641646	 2017-08-11	00:34:33.33977	 3.698124	
DimDate	 2017-08-11	00:35:25.25155	 2017-08-11	00:35:27.968862	 2.717312	
DimDepartmentGroup	 2017-08-11	00:35:37.272087	 2017-08-11	00:35:39.614611	 2.342524	
DimEmployee	 2017-08-11	00:37:51.787847	 2017-08-11	00:37:55.492763	 3.704916	
DimGeography	 2017-08-11	00:38:13.51268	 2017-08-11	00:38:15.936346	 2.423666	
DimOrganization	 2017-08-11	00:38:29.146635	 2017-08-11	00:38:31.49024	 2.343605	
DimProductCategory	 2017-08-11	00:38:46.990817	 2017-08-11	00:38:49.175663	 2.184846	
DimProductSubcategory	 2017-08-11	00:39:03.197947	 2017-08-11	00:39:05.352683	 2.154736	
DimPromotion	 2017-08-11	00:39:35.94235	 2017-08-11	00:39:38.683624	 2.741274	
DimProduct	 2017-08-11	00:46:51.138273	 2017-08-11	00:46:55.686192	 4.547919	
DimReseller	 2017-08-11	00:50:50.480233	 2017-08-11	00:50:53.412731	 2.932498	
DimSalesReason	 2017-08-11	00:51:05.584227	 2017-08-11	00:51:07.714588	 2.130361	
DimSalesTerritory	 2017-08-11	00:51:15.328763	 2017-08-11	00:51:17.691267	 2.362504	
DimScenario	 2017-08-11	00:51:25.993011	 2017-08-11	00:51:28.283244	 2.290233	
FactCallCenter	 2017-08-11	00:51:54.532987	 2017-08-11	00:51:56.86828	 2.335293	
FactCurrencyRate	 2017-08-11	00:52:05.923877	 2017-08-11	00:52:07.977028	 2.053151	
FactFinance	 2017-08-11	00:52:23.58125	 2017-08-11	00:52:25.831364	 2.250114	
FactInternetSales	 2017-08-11	00:53:07.658283	 2017-08-11	00:53:10.758176	 3.099893	
FactInternetSalesReason	 2017-08-11	00:53:22.197651	 2017-08-11	00:53:24.394749	 2.197098	
FactResellerSales	 2017-08-11	00:54:08.018795	 2017-08-11	00:54:11.45517	 3.436375	
FactSalesQuota	 2017-08-11	00:54:25.609758	 2017-08-11	00:54:27.669916	 2.060158	
FactSurveyResponse	 2017-08-11	00:54:36.339623	 2017-08-11	00:54:38.562756	 2.223133	
ProspectiveBuyer	 2017-08-11	00:55:20.887202	 2017-08-11	00:55:24.318819	 3.431617	












































































At	 time	 of	 this	write	 there	 is	 no	 functionality	 to	 get	 the	 elapsed	 time	 of	 the	 insert	
process	 of	 the	 data	 into	 a	 database	 table.	 So	 the	 evaluation	 was	 done	 using	 Data	
Factory	wizard	for	each	of	the	files	that	need	to	be	stored	in	database	tables	and	the	









































































































FactResellerSales_GB.txt	 01:49.268183	 38.88	 06:02.862765	 65	
DimAccount.txt	 0.331897	 2.363943	 0.313650	 9	
DimCurrency.txt	 0.293321	 2.01517	 0.225940	 4	
DimCustomer.txt	 1.816410	 3.698124	 3.739673	 65	
DimDate.txt	 0.348714	 2.717312	 0.514568	 13	
DimDepartmentGroup.txt	 0.293161	 2.342524	 0.234943	 2	
DimEmployee.txt	 0.331219	 3.704916	 0.496598	 11	
DimGeography.txt	 0.289604	 2.423666	 0.424199	 4	
DimOrganization.txt	 0.285157	 2.343605	 0.244209	 3	
DimProductCategory.txt	 0.388092	 2.184846	 0.779377	 11	
DimProductSubcategory.txt	 0.289657	 2.154736	 0.236475	 6	
DimPromotion.txt	 0.340574	 2.741274	 0.227863	 8	
DimProduct.txt	 0.279039	 4.547919	 0.232548	 21	
DimReseller.txt	 0.334619	 2.932498	 0.507333	 10	
DimSalesReason.txt	 0.290870	 2.130361	 0.242104	 2	
DimSalesTerritory.txt	 0.292220	 2.362504	 0.223790	 2	
DimScenario.txt	 0.288650	 2.290233	 0.227170	 1	
FactCallCenter.txt	 0.287555	 2.335293	 0.271814	 9	
FactCurrencyRate.txt	 0.389258	 2.053151	 1.730939	 14	
FactFinance.txt	 0.601055	 2.250114	 2.064854	 22	
FactInternetSales.txt	 1.395725	 3.099893	 2.526516	 47	
FactInternetSalesReason.txt	 0.379334	 2.197098	 0.865134	 13	
FactResellerSales.txt	 4.421550	 3.436375	 5.550673	 62	
FactSalesQuota.txt	 0.349143	 2.060158	 0.270135	 6	
FactSurveyResponse.txt	 0.329648	 2.223133	 0.487803	 6	
























in	 terms	of	performance	 in	 this	 test	are	not	significant.	One	relevant	 thing	 is	 that	 in	
both	 cases	 there	 were	 some	 connection	 errors	 (rejected	 connection	 errors)	 on	 the	
execution	thrown	by	the	database	engine.	
	 Compared	 to	 the	 same	 queries,	 see	 Annex	 L,	 executed	 on	 the	 on-premises	
database,	the	results	on	the	cloud	are	35%	higher.	
5.2 Recommendation	
With	 the	 results	 of	 the	 tests	 done	 and	 with	 the	 experience	 of	 all	 processes	
needed	 to	 accomplish	 the	 objective	 of	 having	 a	 data	 warehouse	 in	 the	 cloud,	 the	








• More	 robust	 than	Microsoft	Azure	 in	 terms	of	 cloud	services	and	with	 larger	
experience;	
• Comparing	the	basic	and	free	support,	Amazon	 is	very	 faster	to	respond	to	a	













queries	 over	 it.	Many	 companies	 use	 data	 warehouses	 to	 compile	 regular	 financial	
reports	or	business	metric	analyses.		
Cloud	data	warehousing	is	the	convergence	of	three	trends	–	huge	changes	in	






The	 success	 of	 the	 implementation	 depends	 on	 the	 existence	 of	 a	 service-
oriented	 strategy	 at	 the	 organization	 level,	 which	 would	 provide	 the	 necessary	
infrastructure	for	the	Cloud	implementation.	
There	are	several	challenges	when	deploying	data	warehouses	into	the	cloud:	
• Importing	 data	 for	 the	 data	 warehouse	 into	 the	 cloud	 for	 storage	 can	 be	 a	
challenge,	 because	 when	 using	 the	 cloud,	 a	 customer	 is	 dependent	 on	 the	
Internet	 connection	 and	 the	 infrastructure	 of	 the	 cloud	 provider.	 It	 can	 be	











the	 cloud	 are	 also	 the	 cloud	 leaders	 defined	 by	Gartner.	 The	 solutions	 are	 Amazon	
RedShift	and	Microsoft	Azure	SQL	Data	Warehouse.	Comparative	tests	were	done	 in	
terms	 of	 database	 response	 to	 queries	 and	 data	 loading	 and	 also	 to	 the	 time	 to	
transfer	 data	up	 into	 the	 cloud	 storage.	With	 the	 results	 obtained	on	 the	 tests	was	




Redshift	 cloud	database	solution	 for	data	warehousing.	 It	 is	only	a	 recommendation	
based	on	the	defined	criteria	in	this	project	scope.	
As	 time	 goes	 by,	 cloud	 services	 are	 becoming	 more	 and	 more	 robust	 and	
reliable	which	means	that	a	data	warehouse	in	the	cloud	can	be	a	solution	to	take	into	
account	for	organizations	that	are	evolving	its	on-premises	DW	or	starting	a	new	one.	
As	 future	work,	 tests	 with	 real	 data	 need	 to	 be	 done	 in	 order	 to	 prove	 our	
recommendation,	 some	data	with	dimension	 rounding	TB	need	 to	be	used	and	also	
the	usage	of	real	business	needs	to	query	the	cloud	database.		Some	benchmarks	have	
to	be	taken.	
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reduce	 cost	 and/or	 improve	 product	 performance.	 The	 primary	 objective	 of	 value	
analysis	 is	assess	how	to	 increase	 the	value	of	an	 item	or	 service	at	 the	 lowest	cost	
without	sacrificing	quality.”	(Susana	Nicola,	2016).	












































































































































“Baseado	nos	conceitos	 “value”,	 “value	 for	 the	customer”	e	 “perceived	value”,	e	de	
acordo	 com	o	 tema	da	 sua	 tese,	 qual	 o	 valor	 (benefícios/sacrifícios)	 para	o	 cliente?	
Justifique	 convenientemente	 a	 sua	 resposta	 enquadrando	 os	 vários	 benefícios	
/sacrifícios	numa	perspetiva	longitudinal	de	valor.”	
	





















The	 product	 purposed	 in	 the	 work	 is	 the	 selection	 of	 the	 best	 data	 warehousing	



















































































numa	 análise	 de	 valor	 de	 negócio	 depender	 de	 valor	 para	 cliente,	 da	 perceção	 do	
cliente,	dos	processos	existentes,	ou	mesmo	de	outras	opções	com	carácter	subjetivo.	
Através	 de	 um	 exemplo	 real	 ou	 ilustrativo	 do	 seu	 trabalho,	 indique	 de	 que	 forma	
utilizaria	o	método	AHP.	Apresente	os	cálculos	necessários	à	elaboração	do	método.”	
To	answer	the	question	“What	cloud	data	warehouse	solution	should	be	used?”,	here	
is	 some	 criteria	 based	 on	 “Gartner	 2016	Magic	 Quadrant	 for	 Data	Warehouse	 and	
Database	Management	Solutions	for	Analytics”	and	“Gartner	2016	Magic	Quadrant	for	
Cloud	Infrastructure	as	a	Service,	worldwide”:	
•	 Product/Service:	 “This	 criterion	 relates	 to	 increasingly	 divergent	 market	




dominated	 by	 the	 demand	 to	 support	 relational	 analytical	 queries	 over	 normalized	
and	 dimensional	models	 (including	 simple	 trend	 lines	 through	 complex	 dimensional	
models).	Data	management	for	analytics	solutions	are	increasingly	expected	to	include	
repositories,	 semantic	data	access	 (such	as	 federation/virtualization)	and	distributed	






cases	also	exhibit	 traditional	 requirements,	plus	 loading	of	streaming	data,	 real-time	
data	 loading	and	real-time	analytics	 support.	Users	expect	solutions	 to	become	self-
tuning,	 to	 reduce	 the	 number	 of	 staff	 required	 to	 optimize	 the	 data	 warehouse,	
especially	as	mixed	workloads	 increase.	Context-independent	warehouses	 (CIWs)	do	
not	 necessarily	 support	 mixed	 workloads,	 nor	 do	 they	 require	 the	 same	 level	 of	
mission-critical	 support.	 CIWs	 serve	 more	 as	 data	 discovery	 support	 or	
sandboxes.”(Gartner,	2016).	
“Service	providers	were	evaluated	on	 the	 capabilities	 of	 their	 cloud	 IaaS	offering	 to	








no	 plans	 to	 execute	 disruptive	 platform	 transitions	 or	 migrations	 in	 the	 next	 two	
years;	and	their	organizational	commitment	to	this	business,	and	its	importance	to	the	








the	 previous	 six	 quarters.	 Also	 considered	 are	 a	 vendor's	 track	 record	 on	 proofs	 of	
concept,	 customers'	 perceptions	 of	 its	 product(s),	 and	 customers'	 loyalty	 to	 the	
vendor	 (this	 reflects	 their	 tolerance	 of	 its	 practices	 and	 can	 indicate	 their	 level	 of	
satisfaction).	 This	 criterion	 is	 sensitive	 to	 year-over-year	 fluctuations,	 based	 on	
customer	experience	 surveys.	Additionally,	 customer	 input	 regarding	 the	application	
of	products	to	limited	use	cases	can	be	significant,	depending	on	the	success	or	failure	
of	a	vendor's	approach	in	the	market.”	(Gartner,	2016).	
•	 Sales	 Execution/Pricing:	 “This	 criterion	 examines	 the	 price/performance	 and	
pricing	models	 of	 the	 DBMS,	 and	 the	 ability	 of	 the	 vendor's	 sales	 force	 to	manage	
accounts	 (judged	 by	 the	 feedback	 from	 our	 clients	 and	 feedback	 collected	 from	 a	
survey	of	reference	customers).	It	also	considers	the	market	share	of	DBMS	software.	
Also	included	is	the	diversity	and	innovative	nature	of	packaging	and	pricing	models,	
including	 the	ability	 to	promote,	 sell	 and	support	 the	product	within	 target	markets	
and	 around	 the	 world.	 Aspects	 such	 as	 vertical-market	 sales	 teams	 and	 specific	
vertical-market	data	models	are	considered.”	(Gartner,	2016).	
•	 Operations:	 “This	 criterion	 relates	 to	 the	alignment	of	a	 vendor's	operations,	
and	how	this	enhances	its	ability	to	deliver.	Aspects	considered	include	field	delivery	




advantages),	 internationalization	 of	 product(s)	 (in	 light	 of	 both	 technical	 and	 legal	
requirements)	and	adequate	staffing.	This	criterion	also	considers	a	vendor's	ability	to	
support	 clients	 throughout	 the	 world,	 around	 the	 clock,	 and	 in	 many	 languages.	





data	 management	 for	 analytics.	 Also	 addressed	 is	 the	 maturation	 of	 alternative	
delivery	methods,	such	as	infrastructure	as	a	service	(IaaS)	and	cloud	infrastructures,	
as	 well	 as	 solutions	 for	 hybrid	 on-premises-and-cloud	 and	 cloud-to-cloud	 data	
management	 support.	 A	 vendor's	 awareness	 of	 new	 methodologies	 and	 delivery	
trends	 is	 also	 considered.	 Organizations	 are	 increasingly	 demanding	 data	 storage	
strategies	that	balance	cost	with	performance	optimization,	so	solutions	that	address	
the	 aging	 and	 temperature	 of	 data	 will	 become	 increasingly	 important.”	 (Gartner,	
2016).	
•	 Offering	 (Product)	 Strategy:	 “When	 viewed	 from	 a	 vision	 perspective,	 this	
criterion	is	clearly	distinguished	from	product	execution.	We	evaluate	the	roadmap	for	
enhancing	 traditional	 data	 warehouse	 capabilities	 (including	 plans	 to	 address	
currently	missing	execution	components).	Also	considered	are	expected	functionality	
and	 any	 timetable	 for	meeting	 new	market	 demands.	We	 looked	 for,	 among	 other	
things,	 roadmaps	 and	 development	 plans	 for	 the	 following:	 a	 semantic	 design	 tier;	
system	 and	 solution	 auditing	 and	 health	 management	 to	 ensure	 use	 case	 SLA	
compliance;	 static	 and	 dynamic	 cost-based	 optimization,	with	 the	 potential	 to	 span	
processing	 environments	 and	 data	 structures;	 management	 and	 orchestration	 of	












Redshift	 vs	 Microsoft	 Azure	 SQL,	 which	 demonstrates	 the	 work	 developed	 in	 this	
thesis.	This	article	was	submitted	and	accepted	for	publication	at	the	KDIR	and	will	be	
presented	 at	 the	 9th	 International	 Joint	 Conference	 on	 Knowledge	 Discovery,	
















































Price	(€)	 Space	(TB)	 Hours	 Total	(€)	
Storage	-	US	West	
(Oregon)/US	East	(N.	Virginia)	 33,2	 2	 		 66,4	
Compute	-	US	West	
(Oregon)/US	East	(N.	Virginia)	 1,66	 		 744	 1235,04	




































































































































































































































































































































































































































































from datetime import datetime 
import glob 
import os 
from boto3.s3.transfer import S3Transfer 
import boto3 
 
client = boto3.client('s3',  
     aws_access_key_id="AKIAJUOL3JIJO3MZZLCA", 
     aws_secret_access_key="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") 
 
transfer = S3Transfer(client) 
 
for filename in glob.iglob('/Users/pedroferreira/Desktop/RS/*txt'): 
   startTime= datetime.now()  
   transfer.upload_file(filename, "pedro-m3", os.path.basename(filename)) 
   timeElapsed=datetime.now()-startTime  
   print(filename) 










copy	 DimAccount	 from	 's3://pedro-m3/DimAccount.txt'	 DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	
copy	 DimCurrency	 from	 's3://pedro-m3/DimCurrency.txt'	 DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	
copy	DimCustomer	 from	 's3://pedro-m3/DimCustomer.txt'	 DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	
copy	 DimDate	 from	 's3://pedro-m3/DimDate.txt'	 DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	




copy	DimEmployee	 from	 's3://pedro-m3/DimEmployee.txt'	DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	








copy	 DimProduct	 from	 's3://pedro-m3/DimProduct.txt'	 DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	















copy	 DimReseller	 from	 's3://pedro-m3/DimReseller.txt'	 DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	


















copy	 FactFinance	 from	 's3://pedro-m3/FactFinance.txt'	 DELIMITER	 '|'	 credentials	
'aws_access_key_id=AKIAJUOL3JIJO3MZZLCA;aws_secret_access_key=VZeC0DxBBtpK
A9ACo3Y8GbQyryX9IGcwOIeQo0c7';	



































from datetime import datetime 
import glob 
import os 
from azure.storage.blob import ContentSettings 
from azure.storage.blob import BlockBlobService 
 
for filename in glob.iglob('/Users/pedroferreira/Desktop/RS/*txt'): 
   startTime= datetime.now()  




   block_blob_service.create_blob_from_path( 
          'pedro-m3', 
          filename, 
          filename, 
          content_settings=ContentSettings(content_type='text') 
   ) 
   timeElapsed=datetime.now()-startTime  
   print(filename) 


















    
    [ServiceContract] 
    public interface IService1 
    { 
  
        [OperationContract] 
        string GetDataFromRedShift(); 
  
        [OperationContract] 
        string GetDataFromAzureSQL();        

















    public class Service1 : IService1 
    { 
        private string query = "select distinct City, StateProvinceName, 
DimProductCategory.EnglishProductCategoryName from FactSurveyResponse, 
DimCustomer, DimProductCategory, DimDate, DimGeography where 
FactSurveyResponse.CustomerKey = DimCustomer.CustomerKey and 
FactSurveyResponse.ProductCategoryKey = DimProductCategory.ProductCategoryKey 
and FactSurveyResponse.DateKey = DimDate.DateKey and DimCustomer.GeographyKey = 
DimGeography.GeographyKey and CountryRegionCode = 'DE' and CalendarYear = 2002 
and CalendarQuarter = 4 order by StateProvinceName, City, 
EnglishProductCategoryName"; 
        private string query1 = "select count(*) from FactFinance where Amount > 
(select avg(amount) from FactFinance)"; 
        private string query2 = "select p.PromotionKey, p.EnglishPromotionName, 





SalesAmount from FactInternetSales s where PromotionKey != 1 group by 
s.PromotionKey) s where p.PromotionKey = s.PromotionKey order by 
p.PromotionKey"; 
        public string GetDataFromRedShift() 
        {            
            DataSet ds = new DataSet(); 
            DataTable dt = new DataTable(); 
            DataSet ds1 = new DataSet(); 
            DataTable dt1 = new DataTable(); 
            DataSet ds2 = new DataSet(); 
            DataTable dt2 = new DataTable(); 
  
            string server = "pedro-mestrdo.cbtwsdsybaam.us-east-
2.redshift.amazonaws.com"; 
            string port = "5439"; 
  
            string userName = "pedro"; 
            string userPassword = "*********"; 
  
            // Database name 
            string DBName = "dw"; 
  
            try 
            { 
                string connString = "Driver={Amazon Redshift (x64)};" + 
                    String.Format("Server={0};Database={1};" + 
                    "UID={2};PWD={3};Port={4};SSL=true;Sslmode=Require", 
                    server, DBName, userName, 
                    userPassword, port); 
  
                OdbcConnection conn = new OdbcConnection(connString); 
                conn.Open(); 
  
                string sql = query; 
                OdbcDataAdapter da = new OdbcDataAdapter(sql, conn); 
                da.Fill(ds); 
                dt = ds.Tables[0]; 
                foreach (DataRow row in dt.Rows) 
                { 
                    
                } 
  
                sql = query1; 
                OdbcDataAdapter da1 = new OdbcDataAdapter(sql, conn); 
                da1.Fill(ds1); 
                dt1 = ds1.Tables[0]; 
                foreach (DataRow row in dt1.Rows) 
                { 
  
                } 
                conn.Close(); 
            } 
            catch (Exception ex) 
            { 
                Console.Error.WriteLine(ex.Message); 
            }           
  
            return "OK"; 





        public string GetDataFromAzureSQL() 
        {            
            try 
            { 
                
                SqlConnectionStringBuilder builder 
= new SqlConnectionStringBuilder(); 
                builder.DataSource = "pedro-dw.database.windows.net"; 
                builder.UserID = "mestrado"; 
                builder.Password = "**********"; 
                builder.InitialCatalog = "mestrado"; 
  
                using (SqlConnection connection 
= new SqlConnection(builder.ConnectionString)) 
                {   
                    connection.Open(); 
  
                    String sql = query; 
  
                    using (SqlCommand command = new SqlCommand(sql, connection)) 
                    { 
                        using (SqlDataReader reader = command.ExecuteReader()) 
                        { 
                            while (reader.Read()) 
                            { 
                                
                            } 
                        } 
                    } 
  
                    sql = query1; 
  
                    using (SqlCommand command = new SqlCommand(sql, connection)) 
                    { 
                        using (SqlDataReader reader = command.ExecuteReader()) 
                        { 
                            while (reader.Read()) 
                            { 
  
                            } 
                        } 
                    } 
  
                    sql = query2; 
  
                    using (SqlCommand command = new SqlCommand(sql, connection)) 
                    { 
                        using (SqlDataReader reader = command.ExecuteReader()) 
                        { 
                            while (reader.Read()) 
                            { 
  
                            } 
                        } 
                    } 
                } 
            } 
            catch (SqlException e) 





                throw e; 
            } 
            
            return "OK"; 
        }        












































































				DimEmployee,	 (select	 top	 3	 SalesAmountQuota	 from	 FactSalesQuota	 order	 by	
SalesAmountQuota	desc)	t2	
where		
				SalesPersonFlag	=	1	
order	by		
				LastName,	FirstName,	SalesAmountQuota	desc;	
